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NED  ED 


Honorable  MichaeL  S.  Dukakis 
Governor  of  Che  Commonwealth  of 
Massachusetts 
State  House 

Boston,  Massachusetts  02133  NOV  ij  ()  i.?/.' 


Dear  Governor  Dukakis: 

I  am  forwarding  to  you  a  copy  of  the  Dorothy  Pond  Dam  Phase  I  Inspection 
Report,  which  was  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  is  presented  for  your  use  and  is  based 
upon  a  visual  inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam.  A  brief  assessment  is  included  at  the 
beginning  of  the  report.  I  have  approved  the  report  and  support  the 
findings  and  recommendations  described  in  Section  7  and  ask  that  you 
keep  me  informed  of  the  actions  taken  to  implement  them.  This  follow-up 
action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Quality  Engineering,  the  cooperating  agency  for  the  Commonwealth 
of  Massachusetts.  In  addition,  a  copy  of  the  report  has  also  been  fur¬ 
nished  the  owner.  Buck  Brothers,  Inc.,  Box  192,  Millbury,  Masssachusetts 
01527. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon  re¬ 
quest,  by  this  office  under  the  Freedom  of  Information  Act.  In  the  case 
of  this  report  the  release  date  will  be  thirty  days  from  the  date  of 
this  letter. 


I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Quality  Engineering  for  your  cooperation  in  carrying  out 
this  program. 


Incl 

As  stated 


Sincerely  yours, 


3HN  P.  CHANDLER 
i  Cblonel,  Corps  of  Engineers 
\^_J>4vision  Engineer 
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PHASE  I  INSPECTION  REPORT 
BRIEF  ASSESSMENT 

Identification  No.:  MA00146 
Name  of  Dam:  Dorothy  Pond 
Town:  Millbury 

County  and  State:  Worcester  County,  Massachusetts 
Stream:  Tributary  of  Blackstone  River 
Date  of  Inspection:  June  5,  1978 


Dorothy  Pond  Dam  which  was  constructed  around 
1825  is  an  earthfill  dam  with  an  upstream  mortared 
masonry  headwall.  The  dam  has  a  maximum  height  of  13 
feet  and  is  approximately  200  feet  long.  The  outlet 
conduit  is  a  24-inch  diameter  cast-iron  pipe 
controlled  by  a  rack  and  pinion  operated  wooden  slide 
gate.  The  spillway,  which  is  located  180  feet  west 
from  the  dam,  consists  of  a  mortared  stone  paved 
channel  that  discharges  into  an  earth  channel. 

A  railroad  embankment  which  is  situated  500 
feet  upstream  from  the  dam  divides  Dorothy  Pond  into 
two  sections.  A  4.5-foot  by  5-foot  box  culvert 
transmits  flow  between  the  two  sections. 

There  are  no  plans,  specifications,  or  computa¬ 
tions  available  from  the  Owner,  County,  State,  or  Town 
offices  regarding  the  design,  construction,  or  repairs 
of  this  dam  except  for  a  drawing  showing  proposed 
changes  In  the  outlet  mechanism  and  core  wall,  dated 
August  28,  1900. 

Due  to  its  age,  Dorothy  Pond  Dam  was  neither  de¬ 
signed  nor  constructed  by  current  approved  state-of- 
art  methods.  Based  upon  the  visual  Inspection  at  the 
site,  the  lack  of  engineering  data  available,  and  limited 
operational  or  maintenance  evidence,  there  are  areas  of 
concern  which  must  be  corrected  to  assure  the  continued 
performance  of  this  dam.  Generally,  the  dam  is  con¬ 
sidered  to  be  in  fair  condition.  However,  there  are 
several  visible  signs  of  distress  which  indicate  a 


potential  hazard  at  this  site:  slight-to-moderate 
seepage  at  the  downstream  toe  of  the  dam,  erosion  on  the 
upstream  headwall  and  face  of  the  dam,  large  trees  on 
the  dam  crest,  and  accumulation  of  debris  in  the  spill¬ 
way  channel.  Between  the  Town  and  the  dam  there  are  two 
smaller  dams,  two  factories,  about  24  residences,  and  a 
power  transmission  line.  However,  in  the  event  of  dam 
failure  few  lives  would  be  lost  since  the  flood  wave 
would  be  attenuated  by  the  upstream  railroad  embank¬ 
ment  and  dissipated  by  the  lower  ponds,  causing  appre¬ 
ciable  property  damage  but  minimal  loss  of  life. 

Hydraulic  analyses  indicate  that  the  existing 
spillway  can  discharge  a  flow  of  264  cubic  feet  per 
second  (cfs)  at  Elevation  (El)  396  which  is  the  top  of 
the  dam.  An  inflow  test  flood  of  2,850  cfs  (one-  half 
of  the  probable  maximum  flood)  will  overtop  the  main  dam 
by  about  2.0  feet. 

It  is  recommended  that  the  Owner  employ  a 
qualified  consultant  to  investigate  the  seepage  at  the 
downstream  toe  and  to  conduct  a  more  detailed  hydraulic 
and  hydrologic  study.  It  is  further  recommended  that 
the  Owner  remove  the  trees  on  the  dam  crest  and  all 
debris  from  the  spillway.  Also,  erosion  of  the  headwall 
and  upstream  face  should  be  repaired  and  riprap  added  to 
prevent  continued  deterioration  of  the  dam. 


The  above  recommendations  should  be  implemented 
within  1-2  years  after  receipt  of  the  Phase  I  Inspec¬ 
tion  Report.  An  alternative  to  these  recommendations 
would  be  draining  the  reservoir  and  breaching  or 
removing  the  dam.  However,  it  was  reported  that 
residents  with  frontage  along  the  east  edge  of  Dorothy 
Pond  have  shallow  water  supply  wells  which  "dry  out"  at 
low  pond  levels.  Therefore,  draining  the^reservoir-  and, 
breaching  the  dam  could  have  a  serious/dlnpac/t  on  /y 
these  local  residents.  /O-n  /  A  /f~\ 


Approved  by: 


Stephen  L.  Bishop,  P.E. • 

Vice  President,  Metcalf  &  Eddy,  Inc. 

Massachusetts  Registration 
No.  19703 


Edward  M.  Greco,  P.E. 
Project  Manager 
Metcalf  &  Eddy,  Inc. 

Connecticut  Registration 
No.  08365  , 

Sddy,  Inc.  rS  Jfj 


PREFACE 


This  report  is  prepared  under  guidance  contained 
in  Recommended  Guidelines  for  Safety  Inspection  of  Dams, 
for  a  Phase  I  investigation.  Copies  of  these  guidelines 
may  be  obtained  from  the  office  of  Chief  of  Engineers, 
Washington,  D.C.  2031^.  The  purpose  of  a  Phase  I 
Investigation  is  to  identify  expeditiously  those  dams 
which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based 
upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic  map¬ 
ping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report.  It  should  be  realized 
that  the  reported  condition  of  the  dam  is  based  on 
observations  of  field  conditions  at  the  time  of 
inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or 
drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if 
inspected  under  the  normal  operating  environment  of  the 
structure. 

It  is  Important  to  note  that  the  condition  of  a 
dam  depends  on  numerous  and  constantly  changing  Internal 
and  external  conditions,  and  Is  evolutionary  In  nature. 

It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  dam  at  some  point  in  the  future.  Only 
through  continued  care  and  inspection  can  there  be  any 
chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide 
detailed  hydrologic  and  hydraulic  analyses.  In  accord¬ 
ance  with  the  established  Guidelines,  the  Spillway  Test 
flood  is  based  on  the  estimated  "Probable  Maxium  Flood" 
for  the  region  (greatest  reasonably  possible  storm  run¬ 
off),  or  fractions  thereof.  Because  of  the  magnitude 
and  rarity  of  such  a  storm  event,  a  finding  that  a  spill¬ 
way  will  not  pass  the  test  flood  should  not  be  inter¬ 
preted  as  necessarily  posing  a  highly  inadequate  condi¬ 
tion.  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  In  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 


TABLE  OF  CONTENTS 


BRIEF  ASSESSMENT 
PREFACE 

OVERVIEW  PHOTO 
LOCATION  MAP 
REPORT 

SECTION  1  -  PROJECT  INFORMATION 

1.1  General 

1.2  Description  of  Project 

1.3  Pertinent  Data 

SECTION  2  -  ENGINEERING  DATA 

2.1  General 

2.2  Construction  Records 

2.3  Operation  Records 

2.4  Evaluation  of  Data 

SECTION  3  -  VISUAL  INSPECTION 

3.1  Findings 

3.2  Evaluation 

SECTION  4  -  OPERATING  PROCEDURES 

4.1  Procedures 

4.2  Maintenance  of  Dam 

4.3  Maintenance  of  Operating 

Facilities 

4.4  Description  of  Any  Warning 

System  in  Effect 

4.5  Evaluation 

SECTION  5  -  HYDRAULIC/HYDROLOGIC 

5.1  Evaluation  of  Features 


TABLE  OF  CONTENTS 
(Continued) 


Page 


SECTION  6  -  STRUCTURAL  STABILITY  18 

6.1  Evaluation  of  Structural 

Stability  18 

SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS, 

AND  REMEDIAL  MEASURES  20 

7.1  Dam  Assessment  20 

7.2  Recommendations  21 

7.3  Remedial  Measures  21 


APPENDIXES 

APPENDIX  A  -  PERIODIC  INSPECTION  CHECKLIST  A-l 
APPENDIX  B  -  DAM  PLAN  AND  PAST  INSPECTION 


REPORTS  B-l 

APPENDIX  C  -  PHOTOGRAPHS  C-l 

APPENDIX  D  -  HYDROLOGIC  AND  HYDRAULIC 

COMPUTATIONS  D-l 

APPENDIX  E  -  INFORMATION  AS  CONTAINED  IN  THE  E-l 

NATIONAL  INVENTORY  OF  DAMS 


ii 


OVERVIEW 
DOROTHY  POND  DAM 
MILLBURY,  MASSACHUSETTS 


VIEW  OF  UPSTREAM  EMBANKMENT  AND  HEADWALL 


LOCATION  AND  DIRECTION  OF 
PHOTOGRAPHS  GHOUL’  ON  FIGURES 
IN  APPENDIX  P 


NATIONAL  DAM  INSPECTION 
PROGRAM 

PHASE  I  INSPECTION  REPORT 


DOROTHY  POND 
SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  Public  Law  92-367,  August  8,  1972, 
authorized  the  Secretary  of  the  Army,  through 
the  Corps  of  Engineers,  to  initiate  a  national 
program  of  dam  inspection  throughout  the  United 
States.  The  New  England  Division  of  the  Corps 
of  Engineers  has  been  assigned  the 
responsibility  of  supervising  the  inspection  of 
dams  within  the  New  England  Region.  Metcalf  & 
Eddy,  Inc.  has  been  retained  by  the  New  England 
Division  to  inspect  and  report  on  selected  dams 
In  the  State  of  Massachusetts.  Authorization 
and  notice  to  proceed  was  issued  to  Metcalf  & 
Eddy,  Inc.  under  a  letter  of  May  3,  1978,  from 
Ralph  T.  Garver,  Colonel,  Corps  of  Engineers. 
Contract  No.  DACW  33-78-C-0306  has  been 
assigned  by  the  Corps  of  Engineers  for  this 
work. 

b.  Purpose. 

(1)  Perform  technical  inspection  and  evalua¬ 
tion  of  non-Federal  dams  to  identify 
conditions  which  threaten  the  public 
safety  and  thus  permit  correction  In  a 
timely  manner  by  non-Federal  interests. 

(2)  Encourage  and  assist  the  States  to 
initiate  quickly  effective  dam  safety 
programs  for  non-Federal  dams. 


(3)  To  update,  verify,  and  complete  the 
National  Inventory  of  Dams. 


1.2  Description  of  Project 

a.  Location.  The  dam  Is  located  in  the  Town  of 
Millbury,  Worcester  County,  Massachusetts,  on 
Dorothy  Brook,  a  tributary  of  the  Black- 
stone  River.  See  Location  Map. 

b.  Description  of  Dam  and  Appurtenances. 

Dorothy  Pond  Dam  is  a  13-foot  high  earthfill 
dam  with  mortared  masonry  walls  at  the  intake 
and  outlet  (see  Figures  B-l  and  B-2  in 
Appendix  B).  A  22-foot  long  by  14-foot  high 
by  2.5-foot  thick  stone  core  wall,  as  shown 
in  Figure  B-3  in  Appendix  B,  is  about  13  feet 
from  the  outlet  conduit  headwall. 

The  dam  embankment  based  on  field  measure¬ 
ments  is  approximately  200  feet  long  and  is 
situated  about  65  feet  west  of  Riverlin 
Street.  The  dam  crest  is  approximately  10  to 
15  feet  wide  and  upstream  and  downstream 
slopes  are  generally  2:1  (horizontal  to 
vertical).  The  slopes  are  partially  covered 
with  grass,  brush,  and  a  few  trees.  Side 
slopes  in  the  vicinity  of  the  outlet  conduit 
are  flatter,  nearly  level  with  the  headwall 
on  the  upstream  slope  and  3:1  on  the 
downstream  slope. 

The  outlet  conduit  is  a  24-inch  diameter 
pipe,  apparently  cast-iron,  with  invert  El 
383.8  at  the  outlet.  The  conduit  flow  is  con¬ 
trolled  by  a  wooden  slide  gate*  operated  by  a 
rack  and  pinion  mechanism  which  is  mounted  on 
a  7.5-foot  square,  8-inch  thick  concrete  slab 
at  the  upstream  headwall.  The  mechanism 
which  is  operable  had  been  recently  used. 

The  upstream  headwall  around  the  intake  is 
constructed  of  mortared  masonry.  It  is  50  to 
65  feet  long,  2.5-feet  thick  at  the  top,  and 
is  15-feet  in  height.  The  inlet  to  the 
conduit  is  4.7  feet  wide,  2.2  feet  deep,  and 
extends  approximately  13  feet  down  to  the 
invert  of  the  conduit.  The  outlet  headwall 
is  constructed  of  mortared  masonry  and  is 


•Information  supplied  by  Mr.  Joseph  C.  Cort, 
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20-feet  long,  7-feet  high,  and  2-feet  thick. 
Discharge  flow  passes  into  a  small  shallow 
stilling  pool.  At  34  feet  downstream,  flow 
passes  through  a  54-inch  diameter  corrugated 
metal  culvert  beneath  Riverlin  Street.  The 
culvert  invert  Is  at  El  384.7.  Downstream  of 
the  culvert,  water  flows  into  a  swampy  area 
east  of  Riverlin  Street. 

The  spillway  is  located  about  180-feet  south¬ 
west  of  the  dam.  The  stone  paved  spillway 
channel  is  about  21-feet  wide  and  40-feet 
long.  From  the  spillway,  water  flows  into  a 
natural  stream  bed  about  360-feet  long  (see 
Figure  B-l).  The  upper  spillway  crest  is  a 
1-foot  wide  concrete  weir  at  El  394.0.  An 
8.6-foot  wide  portion  of  this  concrete  has 
been  breached  to  El  393.0  (see  Figure  B-2). 

The  spillway  channel  has  mortared  masonry 
sidewalls  which  are  2.1  to  2.4-feet  high. 

The  channel  is  covered  with  rock  blocks, 
fallen  wood,  and  miscellaneous  debris.  The 
downstream  natural  channel  section  is  about 
18-feet  wide  and  5-feet  deep  with  steep  side 
banks  of  sand  and  gravel.  The  water  subse¬ 
quently  discharges  into  a  8.3  by  4.4-foot 
concrete  box  culvert  beneath  Riverlin  Street. 
Invert  elevation  of  the  culvert  is  386.3. 
Downstream  of  the  culvert,  the  water  enters  a 
wide  swampy  area  combining  with  the  water 
from  the  outlet  conduit. 

Other  features  possibly  regulating  flow  in 
Dorothy  Pond  are  a  series  of  three  box  cul¬ 
verts  upstream  of  the  dam.  These  are  located 
where  roads  and  a  railroad  cross  the  pond. 

The  first  is  a  10-foot  wide  by  14-foot  high 
concrete  box  culvert  (invert  El  393)  beneath 
the  Massachusetts  Turnpike  5j000  feet  north¬ 
west  of  the  dam.  The  next  is  a  6-foot  wide 
by  9.6-foot  high  concrete  culvert  (invert  El 
390.9)  beneath  MacArthur  Road,  4,200  feet 
northwest  of  the  dam.  The  closest  restric¬ 
tion  is  an  apparently  abandoned  railroad 
embankment  located  500  feet  northwest  of  the 
dam.  It  is  a  4.5-foot  wide  by  5.2-foot  high 
stone  box  culvert  with  an  invert  elevation  of 
387.8. 
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c.  Size  Classification.  Dorothy  Pond  Dam  Is 
classified  In  the  ''small"  category  since  it 
has  a  maximum  height  of  13  feet  and  maximum 
storage  capacity  of  about  800  acre-feet. 

d.  Hazard  Classification.  The  Town  of  Millbury 
is  located  approximately  1.3  miles  downstream 
from  the  dam.  Between  the  Town  and  the  dam 
there  are  two  smaller  dams,  two  factories, 
about  24  residences,  and  a  power  transmission 
line.  However,  in  the  event  of  dam  failure, 
few  lives  would  be  lost  since  the  flood  wave 
would  be  lessened  because  of  the  railroad 
embankment  500  feet  upstream  from  the  dam. 
Flooding  of  downstream  areas  would  cause 
appreciable  property  damage  and  possibly  en¬ 
danger  the  downstream  dams,  causing  further 
damage.  Accordingly,  the  dam  has  been  placed 
in  the  ,,significant,,  hazard  category. 

e.  Ownership.  The  dam  is  presently  owned  by 
Buck  Brothers,  Inc.;  Box  192,  Millbury, 
Massachusetts  01527.  Mr.  Cort  (617-865-4482) 
granted  permission  to  enter  the  property  and 
inspect  the  dam. 

f.  Operator.  There  are  no  known  operators  of 
the  dam.  Mr.  Cort  occasionally  visits  the 
dam  since  his  office  at  Buck  Brothers  is 
located  nearby. 

g.  Purpose  of  Dam.  The  dam  was  originally  con¬ 
structed  as  a  storage  dam  for  the  Blackstone 
Canal  Corp.  Subsequently,  Buck  Brothers, 

Inc.  obtained  ownership  of  the  dam  and  used- 
it  as  a  storage  dam  for  the  generation  of 
power  elsewhere.  Presently,  water  from  the 
dam  is  used  for  cooling  by  Buck  Brothers 
(located  3,500  feet  downstream)  in  their 
manufacturing  process.  Also,  the  pond  is 
used  for  recreation  by  local  residents. 
Further,  it  was  reported  that  residents  with 
frontage  along  the  east  edge  of  Dorothy  Pond 
have  shallow  water  supply  wells  which  ”dry 
out”  at  low  pond  levels. 


Canal  Corp.  In  1825.*  As  mentioned,  there 
are  no  plans,  specifications,  or  computations 
available  from  the  Owner,  County,  or  State 
offices  relative  to  the  design,  construction, 
or  repairs  of  the  original  dam.  Modifica¬ 
tions  to  the  original  dam  were  proposed  in 
1900  by  Buck  Brothers  (see  Appendix  B,  Figure 
B-3).  It  was  reported  by  Mr.  Cort  that  the 
spillway  elevation  was  raised  approximately 
18  inches.  The  date  of  this  work  is  unknown. 
In  1955,  Mr.  Cort  partially  removed  this 
raised  spillway  section  because  of  upstream 
flooding.  The  slide  gate  for  the  outlet 
conduit  was  repaired  in  i960  and  subsequently 
replaced  in  1970. 

During  the  inspection  of  the  dam,  it  was 
noted  that  some  trees  on  the  dam  embankment 
had  been  cut  down  in  the  past. 

i.  Normal  Operating  Procedures.  There  are  no 
normal  operating  procedures  at  the  dam.  The 
only  apparent  outlet  control  for  the  dam  is 
the  24-inch  diameter  outlet  conduit.  A  24- 
inch  square  wooden  sluice  gate  operated  by  a 
rack  and  pinion  mechanism  controls  flow  into 
the  outlet  conduit.  There  is  no  lock  on  this 
mechanism.  However,  a  long  steel  bar  is 
necessary  to  operate  the  device.  The  outlet 
pipe  is  normally  closed  and  is  not 
periodically  opened  by  Buck  Bros.,  Inc. 

The  spillway  for  Dorothy  Pond  is  ungated  and 
flows  are  unrestricted  though  slight  blockage 
is  caused  by  existing  debris. 

1 • 3  Pertinent  Data 


a.  Drainage  Area.  The  approximately  2,500-acre 
(3.91  square  miles)  drainage  area  above  the 
dam  consists  of  moderately  developed,  locally 
wooded,  and  gently  rolling  land.  Discharge 
is  to  three  unnamed  small  ponds  located  at 
1,000  3,500  and  5,000  feet  downstream. 
Subsequent  flow  is  to  the  Blackstone  River 
which  is  about  1.4  miles  from  Dorothy  Pond. 


•Information  supplied  by  Messrs.  Y/allace  Lindquist  and 
Joseph  C.  Cort. 
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Discharge  at  Dam  Site.  Normal  discharge 
above  El  393  from  the  pond  Is  through  the 
spillway.  It  Is  approximately  2-feet  high  by 
21-feet  wide.  It  has  a  crest  elevation  of 
394.0.  There  Is  a  breached  section  In  the 
center  which  has  an  elevation  of  393  (See 
Figure  B-2). 

The  spillway  Is  about  40-feet  long  with  mor¬ 
tared  masonry  sidewalls  and  loosely  placed 
stones  in  the  bottom.  The  channel  slopes 
gently  for  about  40  feet  and  then  discharges 
into  a  stream  bed. 

The  stream  bed  is  about  18-feet  wide  by 
5-feet  deep.  It  slopes  gradually  for  about 
360  feet,  and  then  the  discharge  enters  a 
concrete  box  culvert  beneath  Riverlin  Street. 
The  culvert  is  4.4-feet  by  8.3-feet  in  size 
with  an  invert  elevation  of  386.2. 

Downstream  of  the  culvert  is  a  wide  swampy 
area. 

The  spillway  can  discharge  an  estimated  264 
cfs  at  El  396  which  is  the  top  of  the  dam. 

An  inflow  test  flood  of  2,850  cfs  (half  of 
the  probable  maximum  flood)  will  overtop  the 
main  dam  by  about  2.4  feet. 

The  maximum  flood  at  the  dam  site  is  unknown; 
however,  Mr.  Cort  at  Buck  Brothers,  Inc. 
stated  that  neither  the  dam  nor  the  railroad 
embankment  were  overtopped  during  the  1955 
floods. 

Elevation  (feet  above  MSL  (Mean  Sea  Level)). 

A  benchmark  elevation  of  39^  at  the  upper  sec¬ 
tion  of  the  spillway  crest  was  estimated  from 
a  U.S.G.S.  topographic  map. 

(1)  Top  dam  -  Main  dam:  395.7  to  396.8. 
Railroad  embankment  (500  feet  upstream) 
396.1 

(2)  Maximum  pool-design  surcharge:  396 

(3)  Full  flood  control  pool:  Not  Applicable 
(N/A) 


(4)  Recreation  pool:  393.0 
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(5)  Spillway  crest  -  Breached  section 
(ungated):  393.0 

(6)  Upstream  portal  invert  diversion  tunnel: 
N/A 

(7)  Stream  bed  at  centerline  of  dam:  383 

(8)  Tailwater  (outlet  pipe  closed):  386,6 

d.  Reservoir 

(1)  Length  of  maximum  pool:  6,000  feet 

(2)  Length  of  recreation  pool:  6,000  feet 

(3)  Length  of  flood  control  pool:  N/A 

e.  Storage  (acre  feet) 

(1)  Recreation  pool:  800  (approximate) 

(2)  Flood  control  pool:  N/A 

(3)  Design  surcharge:  300  at  El  395.0 
(approximate) 

(4)  Top  of  dam:  1,200  (approximate) 

f.  Reservoir  Surface  (acres)  (It  is  assumed 
that  an  increase  in  elevation  from  393  to  396 
will  not  significantly  increase  the  surface 
area  of  the  pond.) 

(1)  Top  dam:  145 

(2)  Maximum  pool:  145 

(3)  Flood-control  pool:  N/A 

(4)  Recreation  pool:  145 

(5)  Spillway  crest:  145 

g.  Dam 

(1)  Type  -  earthfill  dam  with  dry-stone 
masonry  headwall 
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(2)  Length  -  200  feet 

(3)  Height  -  13  feet 

(4)  Top  width:  10  feet 

(5)  Side  slopes  -  Upstream  2:1;  downstream 

2:1. 

(6)  Zoning:  Unknown 

(7)  Impervious  core:  masonry  core  wall  20- 
feet  long  by  13-feet  high  by  2.5-feet 
thick  centered  at  outlet  conduit. 

(8)  Cutoff:  Unknown 

(9)  Grout  curtain:  Unknown 
i.  Spillway 

(1)  Type:  Broad  crest 

(2)  Crest  Length:  21  feet 

(3)  Crest  elevation:  393  MSL  (breached) 
section) 

394  MSL  (unbreached) 

(4)  Gates:  None 

(5)  Upstream  Channel:  None 

(6)  Downstream  Channel:  21-foot  wide  by 
2.3-foot  high  spillway  to  stream  channel 
18-feet  wide  by  5-feet  deep 


j .  Regulating  Outlets.  The  only  apparent  reg¬ 
ulating  outlet  is  a  24-inch  diameter  outlet 
conduit  passing  under  the  dam  embankment. 

The  flow  is  controlled  by  a  wooden  slide  gate 
operated  by  a  rack  and  pinion  mechanism. 

Plow  is  discharged  into  a  stilling  pond.  At 
35  feet  downstream  of  the  outlet,  flow  enters 
a  54-inch  diameter  metal  corrugated  culvert 
beneath  Riverlij.  Street.  Downstream  of  the 
culvert,  flow  passes  into  a  wide  swampy  area. 
The  outlet  conduit  is  not  operated  on  a 
regular  basis. 


8 


SECTION  2 


ENGINEERING  DATA 


2.1  General .  There  are  no  plans,  specifications,  or 
computations  available  from  the  Owner,  State,  or 
County  offices  relative  to  the  original  dam  built 
in  1825.  However,  one  drawing  dated  August  28, 

1900  is  available  from  the  Worcester  County  Com¬ 
missioners  Office  showing  a  proposed  core  wall 
and  proposed  changes  to  the  outlet  works  at 
Dorothy  Pond  (see  Appendix,  Figure  B-3).  The 
only  other  data  used  for  this  evaluation  were 
visual  observations  during  inspection,  review  of 
previous  inspection  reports,  and  conversations 
with  the  Owner  and  personnel  from  Town,  State  and 
County  agencies. 

The  information  available  is  such  that  the  assess¬ 
ment  of  the  condition  of  the  dam  must  be  based 
primarily  on  the  visual  inspection  and  past  oper¬ 
ational  performance  of  the  structure. 

We  acknowledge  the  assistance  and  cooperation 
of  personnel  of  the  Massachusetts  Department 
of  Public  Works:  Messrs.  Willis  Regan  and  Raymond 
Rochford,  and  of  the  Massachusetts  Department  of 
Environmental  Quality  Engineering,  Division  of 
Waterways:  Messrs.  John  J.  Hannon  and  Joseph 
Iagallo. 

We  acknowledge  the  cooperation  and  assistance 
of  personnel  from  the  Worcester  County  Engineer’s 
Office:  Messrs.  John  O'Toole,  Joseph  Brazauskas, 
and  Mr.  Wallace  Lindquist  -  recently  retired  from 
county  service.  Also,  we  thank  Mr.  Christopher 
D.  Baker,  Millbury  Town  Engineer,  for  his  assistance. 

In  addition,  we  thank  Mr.  Joseph  C.  Cort,  Buck 
Bros.,  Inc.  owner  of  the  dam,  who  allowed  the 
Inspection  of  the  dam  and  provided  information  on 
its  history  and  operating  characteristics. 

2.2  Construction  Records.  There  are  no  detailed 
construction  records  available  except  as  included 
in  Appendix  B. 
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2.3  Operation  Records.  No  operation  records  are 
available  and  there  is  no  daily  record  kept  of 
pool  elevation  or  rainfall  at  the  dam  site. 

2. 4  Evaluation  of  Data.  The  data  acquired  are  con- 
sidered  adequate  for  this  Phase  I  Inspection  and 
Evaluation. 


SECTION  3 


VISUAL  INSPECTION 


3.1  Findings 

a.  General.  The  Phase  I  Inspection  of  the  dan 
at  Dorothy  Pond  was  performed  on  June  5, 

1978.  A  copy  of  the  Inspection  report  Is 
Included  in  Appendix  A.  Periodic  inspections 
of  this  dam  by  others  have  been  made  since 
1932.  A  listing  of  these  inspections  is  in 
Appendix  B.  Two  inspections  were  made  in 
February  1972  and  March  1976  by  personnel 
from  the  Massachusetts  Department  of  Public 
Works.  Copies  of  their  reports  are  included 
in  Appendix  B. 

b.  Dam.  The  main  dam  is  an  earthfill  dam  with  a 
mortared  masonry  headwall.  Photographs  in 
Appendix  C  show  the  dam  and  spillway.  Slight 
seepage  was  noted  at  the  downstream  toe  of 
the  dam  approximately  50  feet  south  and  90 
feet  north  of  the  outlet.  The  seepage  forms 
swampy  areas  adjoining  the  stilling  pond. 

Flow  is  estimated  to  be  less  than  1  gpm,  and 
the  water  is  clear.  ’’Moderate  to  heavy 
leakage  at  the  downstream  toe”  was  noted  by 
the  State  during  their  March  5,  1976 
inspection.  No  estimate  of  the  quantity  of 
flow  or  the  location  of  the  leakage  was 
reported. 

Erosion  of  the  upstream  face  was  observed  at 
two  locations  along  the  headwall  of  the  dam. 
These  are  washouts  about  5-feet  long  and  2- 
feet  deep  located  at  the  southern  end  and  10- 
feet  south  of  the  northern  end  of  the  head- 
wall.  The  erosion  at  the  northern  end  caused 
partial  failure  of  the  headwall.  Also,  it 
should  be  noted  that  there  is  no  protecting 
riprap  along  the  entire  upstream  face  of  the 
dam  embankment . 

Two  oak  trees  about  30-inches  in  diameter, 
and  smaller  trees  and  brush  are  growing  on 
both  upstream  and  downstream  embankment 
slopes.  Older  stumps  are  also  visible  which 
indicate  previous  efforts  at  clearing. 
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c.  Appurtenant  Structures.  The  outlet  struc¬ 
ture  Is  a  2^1-inch  diameter  cast-iron  pipe  sur¬ 
rounded  by  a  mortared  masonry  headwall  7-feet 
high.  The  rim  of  the  pipe  is  rusted,  and  the 
mortar  in  the  headwall  is  deteriorated  and 
missing  in  places.  Downstream  beneath  River- 
lin  Street  is  a  5^-inch  diameter  corrugated 
metal  culvert  with  upstream  and  downstream 
headwalls.  The  headwalls  of  mortared  masonry 
have  deteriorated.  The  southern  end  of  the 
upstream  headwall  has  several  missing  stones 
apparently  caused  by  surface  runoff  from 
Riverlin  Street. 

In  the  March  5»  1976  State  inspection  report 
it  was  noted  that  "the  sluice  gate  doesn't 
seat  properly  and  the  timber  portion  of  the 
gate  stem  will  have  to  be  replaced  in  a  year 
or  so.”  This  condition  was  not  apparent  as 
the  gate  was  not  operated  during  the 
inspection. 

The  spillway  channel  is  constructed  of  mor¬ 
tared  masonry  sidewalls.  The  bottom  is 
partially  lined  with  mortared  riprap  and 
partially  covered  with  loose,  randomly  placed 
riprap.  A  few  masonry  blocks  are  missing  out 
of  place  from  the  sidewalls  and  the  mortar  is 
deteriorated.  The  spillway  channel  is  strewn 
with  various  debris  such  as  fallen  wood, 
tires,  and  dislocated  rock  blocks. 

d.  Reservoir  Area.  The  reservoir  and  drainage 
area  is  moderately  populated:  there  are  over 
600  residences  in  the  drainage  area.  The  • 
land  is  locally  wooded  and  slopes  range  from 
about  5  to  30  percent. 

As  noted  previously,  there  is  a  series  of 
three  box  culverts  upstream  from  the  dam  that 
may  regulate  flow  at  Dorothy  Pond. 

e.  Downstream  Channel.  The  discharge  from  the 
spillway  flows  down  a  stream  channel,  through 
a  concrete  box  culvert  beneath  Riverlin 
Street,  and  into  a  swampy  area  situated  about 
if 0 0  feet  from  the  crest.  The  slope  of  the 
spillway  channel  is  about  6  percent,  and  the 
slope  of  the  stream  channel  is  about  1 
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percent.  The  stream  channel  contains 
occasional  fallen  trees  and  has  numerous 
overhanging  trees.  This  debris  would  Impede 
flow  in  the  channel  causing  greater  depths, 
but  Is  sufficiently  below  the  spillway  level 
so  that  its  discharge  would  not  be  affected. 
The  box  culvert  Is  clear  of  obstructions  and 
is  in  good  condition. 

Prom  the  culvert,  the  water  flows  to  three 
small  unnamed  ponds  and  on  to  the  Blackstone 
River. 

3.2  Evaluation.  The  above  findings  indicate  that  the 
dam  has  several  signs  of  distress  that  require 
attention.  It  is  evident  that  the  dam  is  not 
maintained  and  that  deterioration  will  con¬ 
tinue  unless  action  is  taken.  Recommended 
measures  to  improve  these  conditions  are  stated 
in  Section  7. 
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SECTION  4 


OPERATING  PROCEDURES 


4.1  Procedures .  There  are  no  operating  procedures  at 
this  dam.  It  was  reported  by  the  Owner  that  the 
outlet  conduit  Is  normally  closed.  It  is  not 
opened  for  releasing  of  water  since  there  is 
sufficient  storage  in  the  lower  ponds  for  their 
manufacturing  needs.  The  outlet  is  apparently 
operated  by  persons  other  than  the  Owner,  since 
the  outlet  was  open  during  a  site  visit  on  May 
19,  1978  but  was  closed  during  our  inspection  of 
June  5,  1978. 

4.2  Maintenance  of  Dam.  The  dam  is  not  regularly 
maintained,  although  some  repairs  as  discussed 
previously  have  been  done  in  the  past. 

4.3  Maintenance  of  Operating  Facilities.  The  out¬ 
let  conduit  appears  to  be  functional  although  it 
was  reported  by  the  State  in  their  March  5,  1976 
report  that  the  "sluice  gate  doesn't  seat 
properly  and  the  timber  portion  of  the  gate  stem 
will  have  to  be  replaced  in  a  year  or  so."  There 
is  no  locking  mechanism  on  the  rack  and  pinion 
controls  for  the  slide  gate.  All  that  is  needed 
is  a  long  steel  bar  to  operate  the  device. 

4 . 4  Description  of  Any  Warning  System  in  Effect. 

There  are  no  warning  systems  in  effect  at  this 
dam. 

4.5  Evaluation.  There  are  no  operating,  maintenance, 
or  warning  systems  in  effect  at  Dorothy  Pond  Dam. 
This  is  undesirable  considering  the  fact  that  it 
is  in  the  "significant"  hazard  category.  A 
program  of  periodic  maintenance  for  this  dam 
should  be  implemented.  Further,  a  lock  should  be 
added  to  the  outlet  control. 


SECTION  5 

HYDRAULIC/HYDROLOGIC 


5 . 1  Evaluation  of  Features 

a.  Design  Data.  The  Probable  Maximum  Flood 
(PMF;  maximum  peak-flow  rate  was  determined 
to  be  1,460  cfs  per  square  mile.  This  cal¬ 
culation  is  based  on  the  average  drainage 
area  slope  of  1.3  percent,  the  pond-plus- 
swamp-area  to  drainage-area  ratio  of  12  per¬ 
cent,  as  well  as  the  U.S.  Army  Corps  of 
Engineers'  guide  curves  for  Maximum  Probable 
Flood  Peak  Flow  Rates  (dated  December  1977). 
Applying  one-half  the  PMF  to  the  3.91  square 
miles  of  drainage  area  results  in  a  calculat¬ 
ed  peak  flood  flow  of  2,850  cfs  as  the  inflow 
test  flood.  By  adjusting  the  inflow  test 
flood  for  surcharge  storage,  the  maximum 
discharge  rate  was  established  as  1,795  cfs, 
with  a  water  surface  at  El  398. 

Flow  over  the  dam  crest  is  predicted  to  be 
1,172  cfs,  while  flow  through  the  spillway 
section  would  be  623  cfs.  The  maximum  head 
on  the  dam  would  be  2.0  feet  at  a  discharge 
rate  of  approximately  5.9  cfs  per  foot  of 
width.  A  flow  having  a  1.02-foot  depth  and  a 
velocity  of  5.8  feet  per  second  would  occur 
where  flow  becomes  critical  over  the  dam 
crest.  A  velocity  of  5.8  feet  per  second 
could  cause  erosion  of  the  dam  and  result  in 
complete  dam  failure. 

A  100-year  frequency  storm  inflow  was  estimated 
to  be  961  cfs.  Adjusting  this  for  storage 
would  result  in  discharge  of  440  cfs  and  a  pond 
elevation  of  396.6  and  also  produce  flow  over 
the  dam. 

Hydraulic  analyses  indicate  that  the  existing 
spillway  can  discharge  a  flow  of  264  cfs  at 
El  396  which  is  the  top  of  the  dam. 

b.  Experience  Data.  Experience  records  are  not 
generally  available  for  this  dam.  However, 
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Mr.  Cort  of  Buck  Brothers,  Inc.  stated  that 
neither  the  dam  nor  the  railroad  embank¬ 
ment  were  overtopped  during  the  1955  floods. 

c.  Visual  Observations.  The  spillway  consists 
of  a  21-foot  wide  by  2.3  to  3.3-foot  high, 
mortared  stone  masonry  spillway  which  dis¬ 
charges  into  a  l8-foot  wide  by  5-foot  deep 
earth  channel.  The  length  of  the  spillway 
from  the  earth  channel  to  the  channel  is 
about  ^0  feet.  The  orientation  and  location 
of  the  spillway  is  shown  in  Figure  B-l. 

The  spillway  crest  had  been  partially  lowered 
12  inches  in  1955  (See  Figure  B-2)  because  of 
upstream  flooding.  This  indicates  that  small 
changes  in  pond  elevation  could  cause 
localized  flooding  to  residences  near  the 
shoreline. 

d.  Overtopping  Potential.  Overtopping  of  the 
dam  is  expected  under  the  inflow  test  flood 
of  2,850  cfs;  as  noted  previously,  however, 
the  only  available  records  on  overtopping 
indicate  that  the  dam  was  not  overtopped 
during  the  1955  floods. 

In  the  event  of  overtopping,  complete  failure 
of  the  dam  could  occur.  A  flood  wave  due  to 
dam  failure  would  be  attenuated  by  the 
upstream  railroad  embankment  and  dissipated 
by  the  lower  ponds,  causing  appreciable 
property  damage  but  minimal  loss  of  life. 

The  Dorothy  Pond  Dam  Is  part  of  a  complex' 
hydraulic  system.  The  rectangular  drainage 
area  is  crossed  by  several  features  which  may 
constrict  flow. 

Drainage  from  the  upper  third  of  the  area 
flows  across  a  swamp  with  a  man-made  dis¬ 
charge  channel  which  runs  out  between  two 
natural  highlands.  Route  20  roughly 
divides  the  drainage  area.  The  Massachusetts 
Turnpike  separates  the  upper  70  percent  of 
the  area  from  the  northern  end  of  Dorothy 
Pond.  Its  culvert  system  would  act  to  retard 
major  flows  to  Dorothy  Pond.  About  800  feet 
south  of  the  Turnpike,  a  6-foot  high  by 


16 


9.6-foot  wide  culvert  under  MacArthur  Road 
crosses  the  flow  line  in  the  pond.  Finally, 
a  railroad  embankment  crosses  the  pond  about 
5 00  feet  northwest  of  the  dam.  The  railroad 
embankment  contains  a  stone  box  culvert 
4. 5-feet  wide  by  5-feet  high. 

Immediately  downstream  of  the  dam  is  the 
Riverlin  Street  embankment.  The  street  which 
is  about  2-feet  lower  than  the  dam  crest 
would  act  as  a  secondary  dam  in  case  of 
failure  of  Dorothy  Pond  Dam.  During  high 
flows  which  could  overtop  the  dam,  the  street 
embankment  would  cause  high  tailwater  at  the 
dam,  in  the  order  of  1.5  feet  below  the  dam 
crest . 

Downstream  of  Riverlin  Street,  discharge  from 
Dorothy  Pond  passes  through  three 
impoundments  before  reaching  the  Blackstone 
River. 

Based  on  the  U.S.G.S.  topographic  maps,  pond 
levels  between  El  390  and  400  may  cause 
discharge  at  three  locations.  Two  places  are 
Just  upstream  of  the  railroad,  to  the 
northeast  and  the  southwest.  The  third  is  at 
the  southerly  most  extension  of  the  pond. 


SECTION  6 


STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations.  The  evaluation  of  the 
structural  stability  of  Dorothy  Pond  Dam  Is 
based  on  the  visual  Inspection  on  June  5, 
1978.  As  discussed  In  Section  3»  Visual 
Inspection,  there  were  several  visible  signs 
of  distress. 

Based  on  these  observations,  Dorothy  Pond  Dam 
is  a  potential  hazard.  Static  stability  con¬ 
ditions  are  unsatisfactory  and  conven¬ 
tional  factors  of  safety  do  not  exist. 

It  is  recommended  that  a  more  detailed  in¬ 
vestigation  be  initiated  to  evaluate  the 
seepage  at  the  downstream  toe  of  the  dam. 

b.  Design  and  Construction  Data.  Discussions 
with  the  Owner j  Town,  County,  and  State  per¬ 
sonnel  indicate  that  there  are  no  plans, 
specifications,  or  computations  relative  to 
the  design,  construction,  or  repairs  of  this 
dam  other  than  the  one  drawing  dated  August 
28,  1900  which  shows  proposed  changes  to  the 
outlet  works  and  a  proposed  core  wall  (see 
Figure  B-3).  Information  on  the  type,  shear 
strength,  and  permeability  of  the  soil  and/ 
or  rock  materials  of  the  dam  embankment  does 
not  appear  to  exist. 

It  was  learned  that  this  dam  was  built  in 
1825,  probably  of  local  soil  or  rock 
materials.  As  noted  above.  Figure  B-3,  shows 
a  proposed  stone  masonry  core  wall.  This 
core  wall  is  shown  to  be  22-feet  long  by 
14-feet  high  by  2.5-feet  thick  and  is  located 
13  feet  from  the  outlet  conduit  headwall. 
Since  the  dam  is  about  200  feet  long,  the 
core  wall  only  extends  for  about  10  percent 
of  the  total  length. 
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c.  Operating  Records.  There  Is  no  evidence  of 
instrumentation  of  any  type  In  Dorothy  Pond 
Dam,  and  there  is  nothing  to  indicate  that 
any  instrumentation  was  ever  installed  in 
this  dam.  The  performance  of  this  dam  under 
prior  loading  can  only  be  inferred  by 
previous  records  and  physical  evidence  at  the 
site . 

d.  Post-Construction  Changes.  There  are  no 
as-built  drawings  for  Dorothy  Pond  Dam. 
Modifications  to  the  original  dam  were  pro¬ 
posed  by  Buck  Brothers,  Inc.  in  1900.  (See 
Figure  B-3. )  There  is  no  as-built  informa¬ 
tion  relative  to  these  changes.  It  was 
reported  by  Mr.  Cort  that  the  spillway  eleva¬ 
tion  was  raised  about  18  inches  at  some 
unknown  time.  In  1955,  Mr.  Cort  partially 
removed  this  raised  spillway  section.  The 
slide  gate  for  the  outlet  conduit  was  re¬ 
paired  in  i960  and  subsequently  replaced  In 
1970. 

e.  Seismic  Stability.  This  dam  Is  located  in 
Seismic  Zone  2.  Since  static  stability  con¬ 
ditions  are  unsatisfactory,  the  dam  is 
particularly  vulnerable  In  the  event  of  an 
earthquake. 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS,  AND 
REMEDIAL  MEASURES 


7 • 1  Dam  Assessment 


a.  Condition.  Due  to  Its  age,  Dorothy  Pond 
Dam  was  neither  designed  nor  constructed 
according  to  current  approved  state-of-art 
methods.  Based  upon  the  visual  Inspection 
at  the  site,  the  limited  engineering  data 
available,  and  little  operational  or  main¬ 
tenance  evidence,  there  are  areas  of  concern 
which  must  be  corrected  to  assure  the  con¬ 
tinued  performance  of  this  dam.  Generally, 
the  dam  is  considered  to  be  in  fair  condition. 
However,  there  were  several  signs  of  distress 
observed  at  the  site:  slight  to  moderate 
seepage  at  the  downstream  toe  of  the  dam, 
erosion  on  the  upstream  headwall  and  face  of 
the  dam,  large  trees  on  the  dam  crest  and  an 
accumulation  of  debris  in  the  spillway  channel. 

Hydraulic  analyses  indicate  that  the  existing 
spillway  can  discharge  a  flow  of  264  cfs  at 
El  396,  which  is  the  top  of  the  dam.  An  in¬ 
flow  test  flood  of  1,795  cfs  will  overtop  the 
main  dam  by  about  2,0  feet.  Since  previous 
records  at  this  site  indicate  the  dam  was  not 
overtopped  in  the  1955  floods  because  of  the 
upstream  attenuating  effect  of  the  railroad 
embankment,  it  is  unlikely  that  this  is  a 
serious  potential  hazard.  Pond  elevation's 
above  EL  390  may  cause  flow  at  three  locations 
as  noted  in  Section  5.1.d. 

b.  Adequacy  of  Information.  The  information 
available  is  such  that  the  assessment  of  the 
condition  of  the  dam  must  be  based  primarily 
on  the  visual  inspection  and  the  past  opera¬ 
tional  performance  of  the  structure. 

c.  Urgency.  The  recommendations  outlined 
below  should  be  implemented  within  1  to  2 
years  after  receipt  of  the  Phase  I  Inspec¬ 
tion  Report. 
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d.  Need  for  Additional  Information.  Additional 
investigations  to  further  assess  the  adequacy 
of  the  dam  and  appurtenant  structures  are  out¬ 
lined  below  in  7.2  Recommendations. 

7.2  Recommendations .  In  view  of  the  concerns  on  the 
continued  performance  of  this  dam,  it  is 
recommended  that  the  Owner  employ  a  qualified 
consultant  to: 

a.  evaluate  the  dam  stability  and  the  seepage  at 
the  downstream  toe; 

b.  conduct  a  more  detailed  hydraulic  and  hydro- 
logic  investigation  at  the  site  and  determine 
the  need  to  increase  spillway  capacity. 

The  recommendations  on  repairs  and  maintenance 
procedures  are  stated  below  under  7.3  Remedial 
Measures. 


7 . 3  Remedial  Measures 


a.  Alternatives .  An  alternative  to  the  recom¬ 
mendations  above  and  the  maintenance  procedures 
itemized  below  would  be  to  drain  the  reservoir 
and  breach  or  remove  the  dam.  However,  it  was 
reported  that  residents  with  frontage  along  the 
east  edge  of  Dorothy  Pond  have  shallow  water 
supply  wells  which  "dry  out"  at  low  pond 
levels.  Therefore,  draining  the  reservoir  and 
breaching  the  dam  could  have  a  serious  impact 
on  those  residents. 

b.  Operations  and  Maintenance  Procedures.  The  dam 
and  appurtenant  structures  are  not  adequately 
maintained.  It  is  recommended  that  the  Owner 
accomplish  the  following  items: 

(1)  remove  the  trees  on  the  dam  and  clear  all 
debris  from  the  spillway; 

(2)  repair  erosion  of  the  upstream  headwall 
and  dam  face,  and  install  riprap  to  pre¬ 
vent  continued  deterioration  of  the  dam; 

(3)  institute  a  definite  plan  for  surveil¬ 
lance  and  a  warning  system  during  periods 
of  unusually  heavy  rains  and/or  runoff 


21 


d 


(M)  implement  a  systematic  program  of  inspec¬ 
tion  and  maintenance.  As  a  minimum  the 
inspection  program  should  consist  of  a 
monthly  inspection  of  the  dam  and  appurte¬ 
nances  and  be  supplemented  by  additional 
inspections  during  severe  storms.  All 
repairs  and  maintenance  should  be  under¬ 
taken  in  accordance  with  all  applicable 
State  regulations. 


APPENDIX  A 


Periodic  Inspection  Checklist 
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A-l 


PERIODIC  INSPECTION 


PARTY  ORGANIZATION 


PROJECT  Dor-gfhtj  Rond 


PARTY: 


1. 
2  . 
3- 

4  . 

5. 


Ed  Greco _ 

Carol  Sweet 
Suson  Pierce 


L^|e  &fCLna.OjAn 


DATE_  fe/s/76 _ 

TIME  8  ? OP  am  4  •' 00  pm 

WEATHER  pourVI^  glauolt^  shou^rs  70# 

W.S.  ELEV.  3^3.3  U.S.Sgfc^DN  .S  . 
Assumed  beneH»»ia>-ic  eleuatvan  394- 

Upper-  secfi'o^  epillurtuj 


7- 


8. 


9- 


10. 


PROJECT  FEATURE 


INSPECTED  BY 


REMARKS 


PERIODIC  INSPECTION  CHECK  LIST 


i 


PROJECT  Pond  DATE 

PROJECT  FEATURE  Dam  5.‘+e  NAME  Ed  Oi 

DISCIPLINE  NAME 

AREA  EVALUATED 

CONDITIONS 

DAM  EMBANKMENT 

Crest  Elevation 

mnmm 

Current  Pool  Elevation 

3ST>.5 

Maximum  Impoundment  to  Date 

Untnouori 

Surface  Cracks 

none  visible 

Pavement  Condition 

!  n|a 

Movement  or  Settlement  of  Crest 

irveq  u.la*’"  c  rest 

Lateral  Movement 

none  visible 

Vertical  Alignment 

' - - - 

hcoduja.il  verfiea  1 

Horizontal  Alignment 

reJativelq  st  ra  h)  kt 

Condition  at  Abutment  and  at 
Concrete  Structures 

dam  C,r~£3+  lowest-  at-  abutments 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

none 

Trespassing  on  Slopes 

z  l« rje  -frees  gnowinj  ev>  ere %t  one  on 
abutmerdj  ate* 4  stvmps  on  d/s  -fac* 

Sloughing  or  Erosion  of  Slopes 
or  Abutments 

Erosion  of  ufs  slope  adjacent  tp 
inlet  heed  load  fposstfe le  S  feet) 

Rock  Slope  Protection  -  Riprap 
Failures 

eee  above.  Also  few  stones 
mi SSf'rtq  fern  heacJcwaJI .  Wo  after 
ripnfc.*  U./s  face 

Unusual  Movement  or  Cracking  at 
or  near  Toes 

none  visible 

Unusual  Embankment  or  Downstream 
Seepage 

45  ff  SW  of  outlet  cmnterhhe.'  less 

-Ht>n  1  9  pm  £ve*y  Sli  oH-f);  Slight 
seepage  in  (eft  abutment  area 

Piping  or  Bolls 

none  visible 

Foundation  Drainage  Features 

. 

no  fcnouxi  undcrdrains 

Toe  Drains 

untriouin 

Instrumentation  System 

none  visible 

I 
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PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Dorothy  Pond _  DATE _  6/5/79 

PROJECT  FEATURE  Railroad  gm  ICO  nfcmont  NAME  &&  Ore  GO 
DISCIPLINE  OeotcchniCol _  NAME _ 


AREA  EVALUATED 


DIKE  EMBANKMENT 


i 


Crest  Elevation 


Current  Pool  Elevation 


Maximum  Impoundment  to  Date 


Surface  Cracks 


Pavement  Condition 


Movement  or  Settlement  of  Crest 


Lateral  Movement 


Vertical  Alignment 


Horizontal  Alignment 


Condition  at  Abutment  and 

Sonoroto  Sti»aafcfcH»oe 


Indications  of  Movement  of 
Structural  Items  on  Slopes 


Trespassing  on  Slopes 


Sloughing  or  Erosion  of  Slopes 
or  Abutments 


Rock  Slope  Protection  -  Riprap 
Failures 


Unusual  Movement  or  Cracking  at 
or  near  Toes 


Unusual  Embankment  or  Downstream 
Seepage 


Piping  or  Boils 


Foundation  Drainage  Features 


Toe  Drains 


CONDITION 

RR  «mbar»fcment  -separate* 
and  lower  P orotttj  P*ncj 

3qfr,i _ 

335.3 _ 

unknown _ 

none  visible _ 

RR  tmcbs^  rot fed  tries _ 

none.  visible 


none 

Culvert  i^eaduM.113  vertical 

straight _ 

no  apparent  -settlement 


none  visible 


boat  launch;  recreational  path 
u(s  slope  shows  some  erosion 


riprap  irregular;  sloughing 


none  visible 


none  visible 


none  visible 


Instrumentation  System 


unknown 

unknown 

none  visible 
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PERIODIC  INSPECTION  CHECK  LIST 


project  Doro-H-iu  Rood 

DATE 

tlshe _ 

j 

PROJECT  FEATURE  OucHc*  Works 

NAME 

Sd  G*rec* 

discipline  &eoieAhnie*l 

NAME 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  INTAKE  CHANNEL  AND 
INTAKE  STRUCTURE 

a.  Approach  Channel 

Mon  ft 

Slope  Conditions 

n  jo 

Bottom  Conditions 

M 

Rock  Slides  or  Falls 

It 

Log  Boom 

H 

Debris 

•• 

Condition  of  Concrete  Lining 

M 

Drains  or  Weep  Holes 

II 

b.  Intake  Structure 

stone  .masonru  heafuxtil  u *M\ 

nwMrcd  joirr+S  ^ 

Condition  of  Concrete 

fair 

Stop  Logs  and  Slots 

none  v/isible 

^  6  u.lo  merged  jntafce  w<Hi  ra.  ct 
and  pinion  slide  £a*e  QortTnsI 


PERIODIC  INSPECTION  CHECK  LIST 


project  Dorothu  Pond 

DATE 

blshe 

J 

project  feature  Ou.+l£+-  Works 

NAME 

Ed,  Cfre.e.0 

DISCIPLINE  ^CotCAhn/eal 

NAME 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  TRANSITION  AND 

CONDUIT 

General  Condition  of  Concrete 

n/a 

Rust  or  Staining  on  Concrete 

ii 

Spalling 

|i 

Erosion  or  Cavitation 

i 

N 

Cracking 

II 

Alignment  of  Monoliths 

11 

Alignment  of  Joints 

u 

Numbering  of  Monoliths 

•1 

Xv\lcM  cmd  outlet*  submerged; 
24- inch  cli’am  etier  cast*  iran 
pt'fCj  outlet  end  rusted 
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PERIODIC  INSPECTION  CHECK  LIST 


project  Dorothy  Pond 

DATE 

blsllQ 

PROJECT  FEATURE  Out let  lAforti 

NAME 

&d  &TCCO 

DISCIPLINE  feggtgfrhflilfll _ 

NAME 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  OUTLET  STRUCTURE 

AND  OUTLET  CHANNEL 

General  Condition  of  Concrete 

Stone  masonry  headujall  t  mortared j 

Oondi'tfon  feir 

Rust  or  Staining 

none 

Spalling 

minor  spalhno  o-f  mortar 

Erosion  or  Cavitation 

none  visible. 

Visible  Reinforcing 

none 

Any  Seepage  or  Efflorescence 

none 

Condition  at  Joints 

mortar  is  spalled 

Drain  Holes 

none 

....  Channel 

small  stilling  pool,  randomly  placed 
stones 

Loose  Rock  or  Trees  Over¬ 
hanging  Channel 

loose  rock  slouched  iA  from 

D  Is  culvert  headwall 

Condition  of  Discharge 

Channel 

outlet  discharges  into  small 
stilllho  P°d  .  -then  Into  £4- inch 

corrugated  metal  culvert  under 
fever  1 in  Street.  Head uxxll  4 or 

Culvert  is  stone  masonry  a >i4h 
recenHa  mortared  sb ones  exbo'Je. 

Gv&uJin  err  pipe. . 

West  eeetidr>  of  u>all  has  fell en 
dou>o  from  surface  erosion  from 
rood. 
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PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Dorextt 
PROJECT  FEATURE 


DATE 


NAME 


DISCIPLINE 


NAME 


AREA  EVALUATED 


OUTLET  WORKS  -  SPILLWAY  WEIR, 


APPROACH  AND  DISCHARGE  CHANNELS 


Approach  Channel 


General  Condition 


Loose  Rock  Overhanging 
Channel 


Trees  Overhanging  Channel 


Floor  of  Approach  Channel 


).  Weir  and  Training  Walls 


General  Condition  of 
Concrete 


Rust  or  Staining 


Spalling 


Any  Visible  Reinforcing 


Any  Seepage  or  Efflorescence 


Drain  Holes 


c.  Discharge  Channel 


General  Condition 


Loose  Rock  Overhanging 
Channel 


Trees  Overhanging  Channel 


Floor  of  Channel 


Other  Obstructions 


CONDITION 


None. 


n|a 


concrete  breached  on 
remnants  i h  poor  condition 


mor+ar  jeiVrfcs  dtttnofa hry  - 


C Jkdltered  lui+h  dislodged  rode  blotfcs 


T»  l  A.  laV'l 


-*? «'  4©um»tr«*in  alenj  o*rt*>  chann«l  - 
brush  Smod  Tree*  (4*  -  f '  did.) 


rod*  bloefcc  near  dp* iiw^- 

deuxi stream  bed  is  and  cobbles 


branches,  litfer 
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APPENDIX  B 


DAM  PLAN  AND  PAST 
INSPECTION  REPORTS 


Page 

Dam  Plan  -  Figure  B-l  B-l 

Dam  and  Spillway  Sections  -  Figure  B-2  B-2 

Plan  of  Dam  dated  August  28,  1900  - 
Figure  B-3  In  Pocket 

Previous  Inspections  (Partial  Listing)  B-^ 

Inspection  Report  by  Massachusetts 
Department  of  Public  Works 

(February  1,  1972)  B-6 

Inspection  Report  by  Massachusetts 
Department  of  Public  Works 

(March  5,  1976)  B-7 


-MS  E hi.  3$  4.4 


-US  eh*.  368 -t' 


US  lit* 

393  i 


3U1 


(398.1 
AM  394.0 


r  7 _ loner  Spil 

1 3fi.3  cresi  etc* 


-MS  Eh*.  387.5 

43U4 


US  Eh*.  3670 


8.3'x  4-4'  concrete  box 
’Culvert-invert  eh *  3l 


3fi$t 


Scale  in  Feet 


Mole  For  locations  of 
Sections,  set 
Fig  ore  8-t. 


Metcalf  +  Eddy,  Inc.  Ensure  B-Z.  DAM  AND  SPILLWAY  SECTIONS 


B-2 


Plxr?s  Proposed  C  hanges'i*?  Outle 

O  V 


JD  or  ot  by^JPo^d  ■  D  air?  • 


*.S  e  c  Hot?  A  B 
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WORCESTER  COUNTY  COMMISSIONERS 

WORCESTER  COUNTY  ENGINEERING  DEPARTMENT 


PLAN  OF 

DAM 

AT  DOROTHY  POND 
MILLBURY,  MASS. 
FOR  BUCK  BROTHERS 


AS  FILED  AND  APPROVED  BY  THE 

COUNTY  COMMISSIONERS 

-  AUG.  28,1900 
JUNE  MEETING  DOCKET  320 
3 CAL <13  A3  NOTED 


TRACED  BY:  3'  +  '36 

TRACING  CHECKED  BY; 


DAM  NO.  30 “OB 


* 


.COUNTY  engineer  il 
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PREVIOUS  INSPECTIONS  (PARTIAL  LISTING) 

COPY  OF  INSPECTION  CARD  ON  FILE  AT  THE  MASSACHUSETTS 
DEPARTMENT  OF  PUBLIC  WORKS,  DISTRICT  OFFICE,  WORCESTER. 
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iv:nT/rnarTTE?oriT  l  data  tor  dams 
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Buck  Brothers,  Inc.  RE:  Inspection  Dan  ?3-14-196-D8 

Eiverlin  Street 
Millbury ,  lasnacnusctts 

Gentlemen: 

On  March  5,  1976  t  an  Engineer  from  the  Massachusetts 

Department  of  Public  Works  made  a  visual  inspection  of  the  above  dam. 
Our  records  indicate  the  owner  to  be  Duck  Drothers,  Inc. 

If  this  information  is  incorrect  will  you  please  notify  this  office. 

The  inspection  was  made  in  accordance  with  the  provisions  of 
Chapter  253  of  the  Massachusetts  General  Laws  as  amended  ('Jama-Safety 
Act),  Chapter  706  cf  the  Acts  of  1975  transferred  the  jurisdiction 
of  the  so-called  "Darns  Safety  Pro- ran"  to  the  Commissioner  of  the 
Department  of  Environmental  Quality  Engineering. 

The  results  of  the  inspection  indicate  that  this  dam  is  safe; 
however  the  following  conditions  were  noted  that  require  attention; 

This  inspection  \;as  requested  by  the  Millbury  Board  of  Select¬ 
men.  The  Town  is  considering  acquisition  of  the  dam. 

1.  Cy  acquiring  title  to  the  dam,  the  Town  assumes  responsi¬ 
bility  for  upkeep  and/or  restoration. 

2.  The  Town  would  bo  liable  for  damage  to  life  and  property 
dounstream  in  the  unlikely  event  of  dam  failure. 

(OVER) 

We  call  these  conditions  to  your  attention  before  they  become 
serious  ano  more  expensive  to  correct.  With  any  correspondence  please 
induce  the  number  of  the  Dan  as  indicated  above. 


\$»’  A . i":C ;  .lib 

ee; board  of  P electron,  lil lnurv 
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3.  Repairs  now  required  would  bo  expensive.  Rip  rap 
is  needed  on  125+  linear  feet  of  t:»o  upstream  face. 
Heavy  growtn  of  trees  and  brus.i  on  the  downstream 
face  should  bo  removed.  The  sluice  qate  doesn't  sit 
properly  and  the  timber  aortion  of  the  gate  stem  will 
havu  to  be  replaced  in  a  year  or  so.  There  is  heavy 
leakage  flowing  through  the  downstream  toe — the  only 
cutoff  shown  by  County  records  is  a  22'  horizontal  >: 

12'  vertical  stone  concreto  wall  at  the  sluice  within 
the  dan,  and  35'+  of  grouted,  cut  fieldstone  wall  at 
tho  upstream  face  (at  the  gate) . 

4.  A  review  of  County  records  on  this  dam  leads  mo  to  con¬ 
clude  that  tho  leakage  occurs  whenever  the  pool  eleva¬ 
tion  roaches  spillway  invert  elevation  and  becomes  in¬ 
significant  when  pool  elevation  drops  a  few  feet  below 
invert  elevation.  Since  there  are  residences  with 
gravity  wells  adjacent  to  tnc  pond,  the  lower  pond 
elevation  may  be  unsatisfactory. 

5.  The  deficiencies  noted  are  significant.  A  consultant 
should  be  retained  to  orepare  plans,  specifications  and 
an  estimate  for  restoration. 
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3%'6, 


'jowmo/mraM, t/’-  /&u«r&iJrffA 

Hor/s 


DISTRICT  S3  OFFICE 
403  OILUONT  I1IIIT.  WORcCSKK 


rtx  0160U 


March  11,  1976 


John  T.  Hannon,  P.E. 

Chief  Engineer 
Division  of  '-.'aterviays 

Department  of  Environmental  Quality  Engineering 
100  Nashua  St. 

Boston,  Mass. 


SUBJECT:  MI LLP UR Y 

Dam  No.  3-lh-l 86-08  "Ddw 

INSPECTION  REPORT 

l 

Dear  Sir: 

Enclosed  for  your  consideration  la  a  dam  description  and 
an  Inspection  report  for  the  above  dam. 


J  , '  -  o  • 


■) 

em.frt. 


Very  trul 


jonn/i . 

Dla^rlc 


John^J,  Lyons 

t  Hi fthlr 


neer 


VAR/Je 
C  -  ROR 
WAR 


DESCRIPTION  OF  DAM 


DISTRICT  3 


Submitted  by  W  _ 

Date  3  j  I  O  J~j  (0 _ _ 

Name  of  Dam  Da  re  Hi  ^  Pow  j 
1«  Location!  Topo  Sheet  No.  24-  A  C  _ 


Dam  No.  3»  >4-  I  E&  -o  8 
■  64%y/Town  Mill  \pvj  r  ^ 


Provide  8-*-M  x  11"  in  clear  copy  of  topo  map  with  location  of 
Dam  clearly  indicated. 

T* 

2.  Year  builti  >8  6  3  Year/a  of  subsequent  repairs  H *?.•••  ••  1H ^  •• 


Recreational  Uit-ee) 

Other  M ■  U  •  Sfert> tje  ) 


acre  s 


3*  Purpose  of  Dami  Water  Supply  _____ 

Irrigation  __________ 

4.  Drainage  Areas  4-.4‘  S  aq.  mi. 

5.  Normal  Ponding  Areas  1  ^  5  t  .  across  Ave.  depth  n/a 

Impoundments  H^/a  _qala.s  *jA _ .  acre  ft. 

6*  No.  and  type  of  dwellings  located  adjacent  to  pond  or  reservoir 
_______________  l.e.  summer  homes*  etc.  ^  c.rtn  .  (?r  1  • 

7*  Dimensions  of  Dams  Length  ^  -  Max.  Height  ^  -  _ 


Slopess  Upstream  Face  VcrK  Shm  Wc!l  £  1:1  Car+H  tenb.  C  I  • 1 

7..  iwt  Ta  U>a^«  Acfc.n) 
Downstream  Face  *  ’ 1  1 »  ‘ 1 

Width  across  top  ^ 


8.  Classification  of  Dan  by  Materials 

Earth  *  Cone.  Masonry  Y 

Timber  _  Rockfill  _ 


Stone  Masonry 
Other  _ 


( 


9.  A. 


Description  of  present 
'  t?rsid*«>'»l 

6^  %  rural  {  _ 


land  usage 

2o 


d o'-.nstrean  of 
iwd^sfry 
$  tmigjw. 


dam  s 


B.  Is  there  a  storage  area  or  flood  plain  downstream  of  dam  which 
could  accomodate  the  impoundment  in  the  event  of  a  complete 

dam  failure?  yes  ________  no  ^  . 
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10*  Risk  to  life  end  property  in  event  of  complete  failure. 
*No»  of  people  »f  /</»  si  A  fte/ngji  ftfs1 

[No.  of  homes  to  ~t  . 


See  W^e. 


I  Ho.  of  Businesses  4- 


l  He*  of  industries  — 
Ho*  of  utilities  ~~~ 
Railroads 


..  Type 
..  Type 


Other  dams  tHC>  —  7,  7. / 


Othe r  /oath  3  Csosrtu*s ^  f  X'Cturtb'Jt  ///Tc 

11*  Attach  Sketch  of  dam  to  this  form  showing  section  and  plan 
on  By"  x  11"  sheet. 


12.  How  to  Locate i  ■«.  E.  on  te  +  e  121  (arCAPrafO.), 

Twrw  ei“.  oH+«,  Dee«~H*tt-n  SV,  DeerVi*!^  St 

fc>eco*rte*  (?tvei*lm  .S+.  a<=teir  Ctbssn-i^  Mill  bury  Tl, 

Pa*v%  i s  ft>.  of  River  tin  St  l.3t  fai  be^.nj  T L. 


Afth  (/°)  t  WMef-  of  fZ,/or<  (/ischarj  e  CJou  U  ** 

jC//oc^j  ,*r 3  C/rcu^rM-iccs: 

0  £)/Sch&ry  C.  UJou  ij  df  ter  Sotrrc  J  C-»rr-*C- 
//mt/tj  7he  /tyJr<xu/(c.  Ca^c,C(  iy  of  .  Culvert 

(*'4X4%'  Sroh*6ox)  *o*'t  uss/^arr,  ofi  7>rc 

Jeterf. 

®  7%.  e/kr**,*,  or  *•  *'■ 

,S  o«/y  t't  be/et~>  /W ■ 

7X<s  ft- as rvA  /W  fS*r.  a^f**"S  X  « 

Vutyfcrf/y  fog*-  7fo<t***-o  ttnJtr  Str.sS 

7f/t  tftt/trMt  tfS  &*i iattfntcnh  ^ 

rtf  a  SvS‘,^4  c  r  /  . 
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INSPECTION  REPORT  -  DAKS  /,.  D  i:E..  AVOIRS 

1,  Location;  •C4-fcy/Tovin  Wv.\\V>o^vj  Dan  Ho.  3  •  \  4  -  \  6  &  ~ 1 * ^  8 

Nam*  of  Dan  PoraoTMV  POND _  Inspected  by  giT^AUA 

Data  of  Inspection  ^ _ 

2.  Owner/ai  par;  Assessors  ___________  Prav.  Inspection__j^ _ . 


Rag.  of  Deeds 


Prev.  Inspectlon__ 
_  Part.  Contact 


1.  SucK  Bfgol'Hgrf  Inc..  I?iv/erlin  Sir .  M<1  Woury  f  MASS. 

Nana  St.  C.  No.  ’  Clty/lovin  State  Tel.  .lo. 


St.  &  ilo. 


City/Town State  Tel,  No. 


St.  &  Ho. 


City/Town  State  Tel  •  ilo  < 


3.  Caretaker  (if  any)  e.g.  superintendent,  plant  manager,  appointed 
by  absentee  owner,  appointed  by  multi  owners. 


Name; 


St.  &  Ho.; 
State ; 


City/Tovin;  State;  Tel 

4.  No.  of  Pictures  taken  . . 

5.  Degree  of  Hazard;  (if  dam  should  fail  completely)* 

I.  Minor  _ _  2.  Moderate  „  ^ _ 


Tel. Mo. > 


1.  Minor  „ 
3.  Severe 


4.  Disastrous 


*  This  rating  may  change  as  land  use  changes  (future  development) 


6.  Outlet  Control;  Automatic  .  Manual  v.  _ . — -  — 

Operative  £  yesj  - — - - Mo» 

Comments;  Wooden  Go.4"e  Sfene  u»i4U  Steel.  (  S+e«l 

A+KcHed  tna.u  have  T.  be  nr^oired  tr  moUctJ  «* 

tjcov  owe  S*t#el  SALv&^e  v  lol^  .  Timber  im  Fmv  e  P«.«  r  C«ndi4<«n 

7.  Up  stream  Face  of  Dam;  Condition; 


1.  Good  . 

3.  Major  repairs 


C.  Minor  Repairs  _ 
4,  I'vgcnt  i.opairs 


'  nmComments;  I?  \  P .  £  A  I®  h4r  be  PU  c*.J  Approx. 

foJ t*«  UFS  +  ream  F*c<.  2  WAShov;t5 

C  Sl*pc  flilvjrex  )  T»  \>t  bc-cUf.  HcJ  U,JS 

Tvi'VolsIt  ty\filefia.f  (ice.  (£>  o/  l/Crf/c'4^ 

W«llr).  <3*4 h  UASK0u)-y 

5  V  4'  *  3' 
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-2-  i:o.  3-  14  -  1 6C-  dfr 


8*  Dovmstrean  Face  of  Cam* 

Condition!  1.  Good  _  2.  Minor  Repair*  _ 

3*  Major  Repairs  ^  4.  Urgent  Repair*  _ _ 

Comment* i  *2  bf**y  /eefrcjt  A/eh  <J  (*>  Street* 

7ot  f Mo  bei/j//ofefJ.  //e*</y  g/euM  of  frees  fj  brvj/f 

OAJ  ctou>tostre*  *n  fee*.  . 

9*  Emergency  Spillway! 

Condition!  1.  Good  _  2.  Minor  Repair*  - 

3.  Major  Repairs  _  4.  Urgent  Repair*  _ 

Comment*!  S  7eA/e  Ifet/*  tGv/J  b*  L*j /*>  St*t*//fr 

S/t/oer  *i*f/*r  ge»yftJ  .  S*er*  t.  C6**tAjtf  Sn/e  $Aort  6toS'e*J 
Mtef  ft/  72ft  <Jon»s+ree**  <W  of  &*  S/'s"**/  . 

10.  Mater  Level  at  time  of  inspection!  3.8  *  f t .  above..-,. _ be  low  ^ 

top  of  dam  _ principal  spillway, _ 

other  jAevt  jfrnrS&Cfx.  of  tntrye^Cy 

- SP///M*iJ- 

11,  Summary  of  Deficiencies  Noted! 

Growth  (Tree*  and  Brush)  on  Embankment  ■  . . 

Animal  Burrow*  aawi  1,'ashout*  ^  (See.  SkeheL  )  ...  .  - 

m  A*  a» 

Damage  to  slopes  or  top  of  dam  —  ■ 

Cracked  or  Damaged  Masonry  j/PS^PeQf+-f  C *  //o  p  it  <2  f  Wa  tmt  ft* 

Evidence  of  Seepage  _  - _ 

Evidence  of  Piping  fctMekJ  fof  ff/e*X«3t  C**f*Jva  Q+ 

f/es euf-  fmrt .  Cot/j  <v>/>  /fry  ~pfoi~*S7y  pppee r  • 

Erosion  _ _ _ 

Leaks  <f /#*  </eegfz.  7S  AfP  ts  </  T^r^o vq6  </-S  7»  C- 

Trash  end/or  debis  impeding  f low 

Clogged  or  blocked  spillway  ~~  -  — 

Other  QlfUL.  Sc&J-e/  /Pfeperh  -  S»nfc 

Through  'J/t'/cc, . 
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D hi.  HO.  3-<  4--  >  ~  ^  * 
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12#  Remark*  £  Recommendations «  (Fully  Explain) 

7%,j  /«fPec+/oM  Ojox  /cguts/e/  iy  the.  /*>///>*' y  &.*>*  of 

St /to/  trt  *f4  .  7%*  7*1*/* t  f s  C»*j&  c/er  my  ^[vtf^tbn  of  77it 

Jam  JV  /**/  //  c«a  Cmf/r*!  Ik*  Lottfcr  /cye/. 

Tfifc  OO/frer  ShaytJ  /CC/f/«  ^  S/Antfc.rJ  /et/c* 

S*ir*t  entity  def/CttnC/eS  H*/td  aid  7*cui  S/fu/J  he 

pd^tsed  Of  the.  : 

®  &y  f^vtr/iy  f/f/e  To  P/*-  c/o»r\)  /ft  7?oj*  ftsorres 

/f *tXf*er,A///y  f*r  Vf/Ctef  **d/tr 

^  Tft  froti  Ojou  fJ  />*  /toJb/e.  /*f  /«'  t/an  a-g*.  77  //ft 

Aoptn/y  / cuj*strex*T>  th  The  U*  //e/y  C7t*//  °f 
«.  <d cit-n  /o/  for e.  . 


13,  Ovc 


(2)  ^tpairs  ZfouJ  f'e.gytrt/  Wow/t/  he  €rf  fen  J/rc-  . 

faf  £fp  f*  t*etdej  oh  /SS  t  //near  feet  77f^ 

Ops// tom  Ac*  .  #*"'/  Of  frees  f  hruS* 

«A/  77? e  t/.S.  Ace  S/*»/f  />e  rc^rr-yeS.  frt  S/o/ce  3^ 
Jecsn/  Sea/  profit*  (y  an/  fre  Y7m6er  f\r/r*H  of  tfr*  Cfi/t 
Sfe/H  6*t//  /met  7  he  ftf/acotf  /*/  o  9  ^ 

"J/ftre  ex  Aeary  /tA.Uu$*  A/toj  'mef  firftvjl  frt  i/.S  fre  . 

“pit  on /y  Cf/off  S/ftujH  hy  County  7tC*r/s  ,j  a  2z  rrtrrz,* 
£  Irtr/,  s/*rrc  Core  U/a//  A/  S/d/Ce.  ^r- 

7>re  (/am  aid  Js'S  Of  Clouted  Cof  A /</*)*»< 
r.lilfondiAtn,  **  OpsfreOit  /cct  Q*/  7**  &/,)  • 

CCoh/.  OH  Meet  3A) 


1.  Safe 


2*  Minor  repair*  needed  .  - _ — 

3.  Conditionally  safe  -  major  repairs  nc^dcil  Jf. 


4.  Unsafe  _  ,  -  _  — - 

5.  Reservoir  impoundment  no  longer  exists  (explain) 
Recommend  removal  from  inspection  list  ________ 


r.'Hc/ 


Pm/»  A/o.  3-  /4 .  /ec  -08 


SAte/  3  A 


®  /?  few  ecu  Of  Cevetiy  reCtrSu  e>+r  ~7Zt',s  c/c+r 

/cQifs  tot  X  CccjaLt/t  Tbof  /zAkoy*  CCCt/vS 

C*4*«,ev  e>  fat  e/et/t  teaches  S&V/c~*y  /Wee  A 
&/e(/a  Acch  A>ec*fties  /toft  y  a/ /ft  yd  *  /  tuheu 

e/eis.  dtofs  a.  f'euj  /Te^  Z/jYtrh  £/eis. 

7/itrt  c,"e  /~<rf  c*s  Cut  hi  o>ct/s 

«Jj6.ce«A  7T  TTt'  /»i~*r  &"</  &'<S. 

UM  S/f  A/J'/^O.C'hory  • 

©  T&e.  c/tf'fCttee  Cfts  are.  S/fuff  ,  yrtAj^y  6- 

Co*j Su / / 6. *f/  Srfuf/ct  Ae  hc-An thred  7*  fee? net  c, 

A%s,  y  jz,  j  fbv"*^t / 1 \t 
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APPENDIX  C 


PHOTOGRAPHS 
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hi 


! 

[  NO.  1  -  SOUTHWEST  VIEW  OF  TOP  OF  DAM 

> 


NO.  2  ■  VIEW  OF  OUTLET  AND  STILLING  POOL 


APPENDIX  D 

HYDROLOGIC  AND 
HYDRAULIC  COMPUTATIONS 
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METCALF  v  EDDY,  cnginicm 


Pro,ect  Pi^  D»*«  <*«ft  A™)  Acct  No _ £gg_l 

Subject  _ U^C*r4<x<,>U.  4m.*- _  .  Conrir'*^  R"  ^ 

Detail  .  _ Po  rO+-L*j _ M  ^a„U< _  Ck 
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Project  MaA  *1  KJdvF.  Do**  ac«. no — - p»«*  — ^-p-f  — ^ — 

Subject  lOotrOe^^eA  ■  <M*.<  Comptd.  By  -  Date  ^/^/ILS. - 

O.,,.,  Doro+**~1  Po*cL  Dblmc  Ck d  By  <!f?nO. _ Date  1/7^ - 

^Gen.  Be^erc^ct  iuOpe*CUAu*el  H^direuj(ics*~  Ve*.T<  CUoJ^\ 

(^)  -  Q  *  C L  H  * T  [%■*•$■  pji.3fco-3fez| 

£  c  2.  m  +  o>  H  -£-  j'  L*  L*"-  0»l  M  H 
H  *  Pf^LjttcaJ  Wt vi-u.  UtKj  oh  CR&ST  ( bv  *o4  inctuJej) 
ir\  «  \AJ&iV  HtijM'  j  L  r  Me.*io  C/? rf  i-C 
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A<  SO  aaP^tc  H-* 


For  Floods  or  P4.4.U.  FIoh/x  <£•  ^  C  *  3.4-7 

*  h 

L—  <70%  L ' 


< ^  ST  P>  SC.t^  . y/^V'.  O^  lO  l4 

U  <*-«  cfle-Ctfc-LAA  <Jooue  j  ^  *  k  4 


Fo<r  Flood*  C^low  ov»ca  da<**.  crrrQ 

a'  =  jr  h'  [r\oh  A2r  A*#  m  l'f-t»H(z)akoutJ 

•■  r-KfO  J^fftT^'734' 

Apply 4-o  Cr«H  1  *  rl*  pi  u>Lm< 

leutls  art  row^tfvj  co^cf. 
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Project  A)^r.  £gu<g»v  K)qaj?&q  .  Acct  No  _^SCp_^_ 

Subject  .  UJoecerrcfi  *Ufr.  A*e*  .  Comptd  By 

Oetail  —  VOftOTWr'  POO t)  MM  «■.  s>  _ 


i^A 


Page  .  §  P —  ot  _LL 

Date  201/23— 

Date 


f/eu>  ifnfip  Lt* 

Adi  &Q.O.L.  P/olo  6uj  ^‘•forajp 

<P*  --2arofr-if) 

5  =  z^icAt?*  ©p’  77/'^.  A<4&  -e^ut  v«.U«t  loslt>r*£e& ei*u. 

5p  ~  £~/t*<xA  I’f&rcL^e.  t*cXoi  u>Ue*  tyouf  /s  && t ^ 

*  F'li^J  Q&t/d  —  d&f’  ^  det  0{£cCi‘  lA'  tz  (to.  Cofv& 

t/f'nj  ^ o*c  4<<*- 

S-forda^t.  ,'  e  255"<9  “  "bO~o  s  —  H^-p. 

5c-«-  p^s  P~l  $  V-4r 


FVow  Pl<y^  pN«Jt  Pt4.(c  Oot'flo**'  ~  /"79  iT  e.^V 

U>I^Hn  p6«|l  (J)  39flrO  ■f . 
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Project 
Subject 
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